Protein expression and cell organelle behavior in spermatogenic cells.
Spermatogenic cells stage-specifically produce a wide variety of proteins during spermatogenesis, wherein protein expression is coordinated with cell organelle behavior. It has been shown that the Golgi apparatus and the endoplasmic reticulum (ER) are uniquely coordinated with the expression of an immunoglobulin super-family protein, flagellar plasma membrane MC31 (MC31/CE9), and a molecular chaperone, calmegin, respectively. When the Golgi apparatus begins to generate sperm components in the primary spermatocytes, it actively engages in producing proteins for the acrosome in round spermatids and for the flagellum in elongating spermatids. Structurally, the Golgi apparatus is reduced in size during meiotic division, moves from the apical to the basal region (cytoplasmic lobe) when spermatids differentiate from round to elongating phase, and then collapses in the late maturation phase. The ER is distributed uniformly over the entire cytoplasm of spermatocytes and round spermatids, and then moves distally toward the cytoplasmic lobe along the bundles of microtubule, called the manchette, in elongating spermatids. The ER is resorbed into the radial body in late maturation spermatids. MC31/CE9 expresses strong immunostaining twice on the Golgi apparatus during spermatogenesis, first in early pachytene spermatocytes and then in early elongating spermatids. Calmegin expression exactly parallels ER behavior. This mini-review focuses on the unique relationships in spermatogenic cells, particularly those between protein expression and cell organelle behavior.